Cloning and sequence analysis of the neuropeptide Y receptors Y5 and Y6 in the coelacanth Latimeria chalumnae.
Two coelacanth species, Latimeria chalumnae and Latimeria menadoensis, the recently discovered second species, have a key evolutionary position at the divergence of bony fishes and tetrapods. Together with lungfishes, they are the only living species separating the species-rich tetrapods from the other major group of vertebrates, the ray-finned fishes. The coelacanth is therefore of great importance for comparisons of gene families that differ between these two groups, such as the neuropeptide Y (NPY) receptor family. In this work we have sequenced the full-length genes for two NPY receptors in Latimeria chalumnae. Phylogenetic analysis indicated that the two sequences are orthologs of the mammalian Y5 and Y6 receptors. The Y5 gene has been implicated in appetite stimulation in mammals but is absent from teleost fishes. The presence of the Y5 receptor in Latimeria together with phylogenetic analysis shows that Y5 existed before the separation of bony fishes and tetrapods. The Latimeria receptor has about 62% identity to tetrapod Y5 sequences and contains the extended third intracellular loop with several highly conserved motifs that may be involved in signal transduction. The Latimeria Y6 receptor has about 60% identity to tetrapod Y6 sequences. The functional role of Y6 is unclear as the gene is seemingly functional in some mammals but is non-functional in others. The Y6 receptor is also missing in teleost fishes. Our results confirm an early vertebrate origin for all NPY receptor subtypes presently found in mammals followed by differential gene loss in the different classes of vertebrates.